It is anticipated that as the utilization of space increases in both the government and commercial sec tors the re wil l be a hig h deg ree of int erest in mat erial s and coa tings res earch as wel l as res earch in space env iro nment defini tion, deploy able struct ures, multi-functional struct ures and electr onics. The Intern ational Space Statio n (ISS) is an excell ent platfo rm for long-t erm techno logy dev elo pment because it provides large areas for external attached payloads, power and data capability, and ready access for experi ment exchange and return. An alliance of SPACEHAB, Micro Craft, Inc. and SpaceTec, Inc. has been formed to satisf y this resear ch need throug h commer cial utiliz ation of the capabi lities of ISS. The allian ce will prov id e a family of facili ties design ed to prov id e low-co st, reliab le access to space for experi menters. This serv ic e would start as early as 1997 and mature to a fully functi onal attach ed facili ty on ISS by 2001. The allian ce's facili ties are based on early activ i ties by NASA, Langle y Resear ch Center (LaRC) to determ ine the feasib ility of a Materi al Exposu re Facili ty (MEF).
INTRODUCTION
With increased utilization of space for both commercial and non-commercial endeavors there will be increased interest in space effects research concerning materials and coatings, space environment definition, deployable structures, multi-functional structures and electronics experiments. The Long Dur ation Exp osure Fac ility 's (LD EF) dat a ana ly sis con tinue s to pro v ide a wea lth of inf ormat ion on the behav i or of materi als exposed to the space env ironment. These data hav e also generated additi onal questions that need to be answered. LDEF's success indicates the need for extended and improved capability to study the space environment.
The ISS is an excellent platform for long-term technology development because it provides large areas for external attached payloads, power and data capability as well as routine access for experiment exchange and return. To address this research need and capitalize on the ISS capability SPACEHAB, Micro Craft, Inc. and SpaceTec, Inc. have formed an alliance which will develop the Attached Payload Facility Program as a commercial endeavor to provide access to the space environment.
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A FAMILY OF COMMERCIAL FACILITIES
The family of commercial facilities (Fig. 1) will begin with an expanded use of the Langley Passive Experiment Carrier (PEC) for near-term research on the Shuttle, Mir and the SPACEHAB module rooftop. The PEC was originally built to provide a common carrier with common Shuttle and Mir interfaces for the International Space Station Phase I Risk Mitigation Program environmental exp erime nts. A v er sion of the PEC is cur rentl y fly ing as par t of the Mir Env ironm ental Eff ects Pay load with a complement of instruments and experiments (See Figure 2) . SpaceTec has obtained a Memorandum of Agreement and licensing agreement with NASA that gives the alliance the ability to use the PEC. The alliance intends to offer space access comparable to MEEP using the PEC for a wide variety of research and development experiments. A PEC with current hardware can be mounted on the Mir handrails, Shuttle sidewalls, and SPACEHAB module rooftop. The PEC requires EVA installation on the Mir; however, the PEC can be ground integrated for the SPACEHAB module rooftop or the Shuttle sidewall. Once a PEC is installed on any of the above spacecraft, an EVA will be required to open the suitcase-type structure in order to expose the experiments to the space environment.
As par t of its fam ily of com merci al fac iliti es, the all iance pla ns to dev elop an enh anced PEC cap abili ty experiment platform. The enhanced PEC will be capable of flying on Shuttle, Mir, SPACEHAB and on ISS. Thi s enhanced PEC wil l prov ide power and data interfaces to the experiments if required. SPACEHAB can provide direct power and data interfaces to the PEC and its complement of experiments. Through the use of power and data modules, it is planned to accommodate active experiments on Shuttle, Mir and ISS. The PEC along with the enhanced PEC will provide an excellent opportunity for a robust research program prior to ISS assembly thus facilitating development of experiment systems, processes, and a commercial base in preparation for the ISS. Once ISS is ope ratio nal, the all iance pla ns to acc elera te ear ly uti lizat ion by off ering exp erime nt acc ess thr ough the use of v ariants of the PEC and the enhanced PEC that can be attached to the many Fli ght Releasable Grapple Fixtures to be found on ISS. This EVA installed facility would allow longer duration experiments accommodation very early in the ISS program. To complete the family of commercial facilities, the alliance has begun development of an Attached Payload Facility (APF) for use on ISS. The APF is based on the Material Exposure Facility (MEF) con cept (Fi g. 3) dev elope d und er the lea d of LaR C and wil l be a rob ust fac ility for ext ernal tec hnolo gy , science and industry. A facility such as the APF has several benefits to the current and future space community. These benefits include providing an international engineering testbed in low Ear th orb it for con ducti ng lon g-ter m spa ce exp osure exp erime nts, The facility will allow experimenters routine access to the space environment with a system of interchangeable experiment trays and standard interfaces that can provide power and data to each exp erime nt. In add ition , the all iance pla ns to off er the fac ility use rs opt ional ser v ices for exp erime nt integration, and experiment operations. The experimenter will be allowed to do the integration and operations if they have access to adequate facilities to accomplish the tasks.
THE COMMERCIAL DEVELOPMENT ALLIANCE
The structure of the commercial development alliance formed between SpaceTec, Micro Craft and SPACEHAB has not been finalized. However, the alliance is moving forward with the program and the com panie s hav e agr eed tha t eac h com pany wil l wor k the are as con siste nt wit h the ir cor porat e str ategi c plan and expertise. NASA, LaRC will be an associate member of the alliance. Currently, the expertise to be contributed by each alliance member is as follows. Th e fa mi ly of fa ci lit ie s wi ll be fi na nce d by th e co mm erc ia l al li anc e th at wi ll no t re qu ire an an ch or tenancy agreement with NASA. A long term cooperative agreement is planned with NASA that wil l authorize SPACEHAB, Micro Craft and SpaceTec to operate a commerci al attached payload serv ice. Terms of this agreement have not been negotiated at this time.
SCHEDULE AND COST
With the current manifesting schedule, the first opportunity for a launch of PEC will be mid 1997. Consistent with the ISS Assembly Sequence Revision B, the first opportunity for an APF launch is ear ly 200 1. How ev er, bec ause of the fam ily of fac iliti es pla nned, a rob ust ext ernal exp erime nt pro gram can be continuously maintained until the APF is launched. The planned NASA cooperative agreement will identify all the research opportunities.
The pri ce of lau nchin g an exp erime nt on the all iance 's com merci al fac iliti es wil l dep end on the abi lity to negotiate a long-term cooperative agreement with NASA. The agreement must clarify transp ortation cost and ISS resour ce (power , data, and etc.) av aila bility and cost. A primar y goal is to negotiate a cost as low as possible in order to offer as low a price as possible for using the commercial facilities. SUMMARY SPACEHAB, Micro Craft and SpaceTec have formed an all iance to expand upon the work started by LaRC on the Materials Exposure Facility and take on the challenge of providing a family of commercial fac iliti es for con ducti ng spa ce res ear ch and tec hnolo gy dev elopm ent. The all iance 's fin al goa l wil l be the development of the Attached Payload Facility for the International Space Station. Candidate technology development experiments that could use these facilities encompass materials exposure, space environment definition, deployable structures, multi-functional structures, and electronics experiments. With the current manifesting schedule, the first launch opportunity for this family of facilities will be in 1997.
